The authors showed the data of congenital amputation in 36 cases among the physically handicapped individuals (who attended a district level hospital for the purpose of obtaining a handicap certificate) during the period from 1 January 1999 to 31 December 2000.
INTRODUCTION
Congenital transverse deficiency is a failure of formation of parts, in which there is complete absence distal to some point, producing an amputation like stump. It is also known as congenital amputation, failure of development, terminal absence, transverse melia, transverse arrest or terminal transverse absence.
Most congenital amputations are unilateral with no genetic basis and no particular established cause. Congenital amputation, being a disruption rather than a malformation, does not occur in association with malformation syndrome (Mark and Phillip 1992) . The purpose of this study is to present a profile of the cases of congenital amputations encountered in Godhra, India in a sporadic survey.
MATERIALS AND METHODS
We examined 3,550 cases who attended the General Hospital in Godhra, India for the purpose of obtaining a physically handicapped certificate. 36 cases of congenital transverse deficiencies were examined, which comprised 5.9% of the 612 cases of congenital orthopaedic anomalies. Amputation through digits and toes were not included.
All cases were subjected to a thorough clinical and radiological examination. Patients with transverse deficiency usually had a slightly bulbous, well-padded stump. In more distal deficiencies rudimentary, vestigial digital 'nubbins' are common. One case of congenital forearm transverse deficiencies through the mid-third section had a cobra-hood appearance, in which an eye representation of nubbin was given. This was associated with dislocation of the superior radioulnar joint.
Radiologically well-developed metacarpal hand was not associated with nubbins; whereas tapered metacarpal hand was usually associated with welldeveloped nubbins. Congenital forearm transverse deficiencies radiologically showed varieties of pictures, especially at proximal one-third level. Apart from radio-ulnar synostosis and dislocation of radial head, we noted champagne-glass ulnar appearance, inverted L shaped radius, crossed radius -ulna, boat shaped ulna, and funnel shaped ulna etc. Congenital wrist transverse deficiencies always showed partial coalition of proximal carpal with distal carpal row or with radius or ulna. In one case all carpals were fused.
In almost all cases of congenital hand transverse deficiencies, the severity of suppression was from ulnar aspect to radial aspect. In one case it was from radial to ulnar aspect, which was a contrast to the Maisel's suppression theory.
Congenital foot transverse deficiencies were common at the fore foot level. In three cases, it was through the fore foot and in one case it was at the hind foot. Hind foot transverse deficiencies were associated with ipsi-lateral constriction band syndrome in the fingers and in the leg. Bilateral congenital foot transverse deficiencies were associated with contralateral asymmetrical forefoot involvement. Severity of suppression increased from medial to lateral aspect of the foot. Radiologically these congenital foot transverse deficiencies showed coalition of tarsal with metatarsals. Also atypical fenestrated metatarsal was encountered in three of the cases.
Below-elbow absence is nearly always through the upper third of the forearm with the proximal radius and ulna present. There is usually good flexion and extension of the elbow. There is never any pain in the stump, and as with all congenital terminal transverse absences there is no phantom sensation to the absent portion either.
Two cases of congenital amputation through elbow are noted. Congenital amputation through the wrist usually occurs at mid-carpal level and is associated with good radio-carpal movement.
Transverse forearm deficiency occurrence was equal in both sexes and transverse foot deficiency was noted only in males. Congenital transverse deficiency was observed in 16 forearms; in 12 cases it was through the upper third of the forearm, and in the remaining 4 cases it was through the middle third (3 cases) and lower third (one case).
Handicap percentage was based on guidelines for evaluation of disability in amputees provided by the government of India in 1986. Amputation at elbow and knee is 75%, wrist is 60%, and amputation through hand and ankle is 55%. Forequarter amputation and hindquarter amputation comprised 100% disability. Dominant upper limb was given an extra 4%. Any complication in the form of stiffness, contracture, neuroma etc. was given up to 10% in addition. In cases of amputation in more than one limb, percentage of each limb is counted and another 10% will be added towards the handicap percentage.
Mild Group less than 40% -2 cases (5.5%) Moderate Group more than or equal to 40% -30 cases (83%) Severe Group more than or equal to 75% -4 cases (11.5%) Total Group 100% -0 cases (0%)
RESULTS
There were 28 males (78%) and 8 females (22%) with ages ranging from 5 to 55 years. 30 out of 36 cases were Hindus and 5 out of 36 cases were Muslims with male to female ratio of 4:1 in both groups, and one case was a female Jain. The distribution of congenital transverse deficiencies in the upper limb, excluding the digits and toes is shown in Fig. 1 . The upper limb was involved in 32 cases (88%), of which 24 were male and 8 were female. The lower limb was involved in 4 cases (11%) and all cases were male. Congenital amputation occured mostly in the upper extremity through the forearm (16 cases, 45%). The most common site was the upper third (14 cases, 87.57%) in which most cases located at the upper one forth. Surprisingly, the overall male to female ratio was 3.5:1, whereas in the case of forearm amputation it was equal at 1:1. Both upper limb and both lower limb bilateral involvement was seen only in male cases. The 4 cases of congenital amputation of lower limb were through the foot, and all were male. Transverse phalangeal deficiency and transverse metatarsal deficiency were not included in this profile. All females had only forearm involvement; no one had elbow, wrist, or hand involvement. 2 cases of bilateral foot involvement were observed (Table 1) .
30 cases (83%) were unilateral and 6 cases (17%) were bilateral. Left limb involvement was common (20 cases, 55%). Bilateral limb involvement was seen in both upper and lower limb, being more common in upper limb (hand) as compared to lower limb (foot). Left limb involvement was twice the right limb involvement, and was frequent in both sexes. All bilateral cases of congenital amputation through hand and foot were males. No case had both upper and lower limb involvement. In this profile the most common site for transverse deficiency was proximal one third of the forearm (16 cases) followed by hand (8 cases) and then by wrist (6 cases). We noted two cases of congenital transverse deficiency through the elbow, which is very rare. Forearm  8  8  16  4  12  -Wrist  6  -6  4  2  -Hand  8  -8  1  3  4  Ankle  ------Foot  4  -4  1  1  2   Total  28  8  36  10  20  6 48 Sanjay Jain and P. K. Lakhtakia The congenital transverse arrest was graded by guidelines for evaluation of disability in amputees according to the government of India in 1986. Almost all cases with congenital amputation exclusively through digits were eligible for the physical handicap certificate. Most cases were of the moderate group (30 cases, 83%). No cases of congenital transverse arrest were totally physically handicapped. All 4 cases (11.5% percents) of severe group were males. All 20 children (55%) had a school scholarship purpose, whereas the remaining 16 children (45%) had a travel concession bus pass purpose, apart from other purposes. Not a single case attended with a treatment purpose.
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Associated congenital anomalies were seen in 8 cases; the most common was superior radio-ulnar synostosis (3 cases) followed by inferior radio-ulnar synostosis and dislocation of radial head. One case of congenital amputation through the hind foot was associated with congenital constriction band syndrome with fibular hemimelia ( Table 2 ). There was no case with positive family history for congenital amputation.
Information about the incidence of transverse arrest is very scarce. A local study in Edinburgh over a five-year period (1962 to 1966, inclusive) of 52,000 consecutive live births showed an incidence of 1 per 3000 cases (Rogala et al 1974) . 13 In Flatt's Iowa series (1977) congenital amputation including digits comprised 7.1% (179 cases) out of 2525 case of congenital anomalies of the upper limb. 16 In Yamaguchi Yokohama's series (1973) it was 7.0% (16 cases) out of 227 cases whereas in Cheng's Hong Kong series 13 (1987) it comprised 5.6% (41 limbs) out of 578 cases (Table 3 ). (Kay and Kay 1974) . The incidence of congenital amputation is unknown and appears to vary from one community to another and from one country to another. The reason for this is usually unknown. There are no familial involvements and they are definitely not inherited (Lamb and Scott 1981) . In our series, no definitive causes for the deformities could be isolated. However, many parents believed that possible exposure to the eclipse during pregnancy was the cause. Transverse defect in-group IA was much greater in Edinburgh, Grand Rapids and Springfield (18.8% to 32.5%). They were much lower in the Japanese population from 0.7% to 1.1%, and in the middle range of 5.6% for the Hong Kong population (Lamb et al 1982) . In our Godhra's series it was also in the middle range of 5.9% (Table 4 ).
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Discrepancies exist in the relative incidence of the various groups of anomalies. Differences in patient referral patterns do exist. The highly specialized centres of Grand Rapids and Edinburgh tend to accept more referrals with transverse defects but not those with relatively simpler anomalies. The higher proportion of group IA case in those centres may be deceptive (Cheng et al 1987) .
There is no particular sex predilection for congenital transverse arrest (Mark and Phillip 1992) . Reed (1991) reported radiological feature of congenital transverse deficiency of the forearm in 15 cases in which 4 were boys and 11 were girls. In the present series it was more common in male with the sex ratio of 3.5:1, but in cases of forearm deficiencies it was 1:1.
Jain (1994) analyzed 200 patients with congenital limb deficiency that attended the Artificial Limb Centre in Pune, India from 1984-1990. This group was representative of the congenital limb deficient population of India. The most common deficiencies were transverse phalangeal deficiency and transverse forearm deficiency in upper limbs, whereas transverse metatarsal deficiency and transverse leg deficiency were commonest in lower limbs. Transverse forearm deficiency was more common in females, while transverse leg deficiency was more common in males.
In our study, the most common transverse deficiency was through forearm in upper limbs and through foot in lower limbs (excluding the transverse deficiency through digits). Transverse forearm deficiency was equal in both sexes and transverse foot deficiency was much more common in males.
The most common transverse arrests (98%) are unilateral (Mark and Phillip 1992) . All the 27 cases of transverse deficiencies of Ogino & Saiton's (1987) series were unilateral. 11 out of 15 cases of congenital transverse deficiencies of the forearm had the lesion on the left (Reed 1991) . In this study, most of the cases were unilateral (30 cases) with bilateral involvements in 6 cases. Left limb involvement was common (20 cases) and in case of bilateral involvement it was through the hand (4 cases).
The most common level of transverse arrests is in the upper third of the forearm, and the second most common transverse arrest is through the wrist (Mark and Phillip 1992) . Cheng et al (1987) also showed such distribution of site in forearm transverse arrests. They showed equal distribution through hand and wrist (10 cases each). The deficiency occurred in the proximal third of the forearm in 13 out of 15 cases (87%) in Reed's (1991) series. In this profile the most common site was proximal one third of the forearm followed by hand and then by wrist.
Congenital absence is rare above elbow level. We did not find such case. We noted two cases of congenital amputation through the elbow, which is very rare. In most of the series, this level was not described. (Cheng et al 1987; Lamb and Scott 1981; Flatt 1971) .
Congenital transverse absence through wrist usually occurs at the mid-carpal area and there is good radio carpal movement (Lamb and Scott 1981) . Amputation through the wrist level and through the hand was equal (10 cases each) in the Cheng et al series (1987) , whereas in Mark and Phillip's (1992) study wrist amputation was followed by hand amputation. In the authors' series it was frequent through the hand (8 cases) in comparison to the wrist (6 cases).
Askins and Ger (1988) reported 55 cases of congenital constriction band syndrome with association of congenital amputation in 6 cases, below knee (1 case), midfoot (2 cases), and forefoot (3 cases). In a present case, congenital amputation through the hind foot was associated with congenital constriction band syndrome with fibular hemimelia. Achterman and Kalamchi (1979) studied 81 cases of congenital deficiency of the fibula in which Amelia (absence of the arm) was present in 4 cases. The authors did not find any case of Amelia.
Transverse deficiencies being disruption rather than malformations usually do not occur in association with malformation syndromes, but anomalies reported to occur in association with transverse deficiencies include hydrocephalus, spina bifida, myelo- meningocele, clubfoot, radial head dislocation and radio ulnar synostosis (Mark and Phillip 1992). 2 out of 27 cases of transverse deficiency were associated with pectoral muscle absence in the Ogino and Saitou series. 11 6 out of 15 cases of congenital transverse deficiencies of the forearm had dislocated radial head (Reed 1991) . We also found its association in 8 cases in which the commonest was radio ulnar synostosis. Almost all cases with congenital amputation exclusive through digits were eligible for the physical handicap certificate. Maximum cases were of moderate degee (30 cases, 83%). There was nil case of total handicap. We were unable to find comparable literature for the discussion of such thing.
This district hospital based study suffers from the nature of a sporadic survey and comprised cases which attended to obtain a physical handicap certificate. All cases had attended for a certification purpose only and none had any therapeutic intervention.
